Production of cloned miniature pigs by enucleation using the spindle view system.
Porcine somatic cell nuclear transfer (NT) has been successfully performed, but its efficiency remains quite low. In this study, we improvised on the enucleation method to enhance the development of NT embryos. Initially, an experiment was performed to determine the location relationship between the metaphase plate and the first polar body, where the results showed that the metaphase plate may frequently be displaced during the varying period of maturation process. When the metaphase plates were removed using the 'blind' enucleation method, the enucleation rate was affected by the maturation time; however, when the spindle view system was used, an enucleation rate of 100% was achieved. In the next experiment, these two methods were used to construct embryos: the fusion efficiency was significantly higher (p < 0.01) in the spindle view system group and the development rates of the reconstructed embryos were significantly higher in the spindle view system group compared with the 'blind' enucleation group (p < 0.01). An average of 174 (141-210) cloned embryos from the spindle view system group were transferred into five surrogate pigs and one piglet was delivered at 114 days after embryo transfer by caesarean section. DNA analysis confirmed that the piglet was genetically identical to the male donor pig. We showed that enucleation by the spindle view system is the another new technique compare the handmade cloning method [Theriogenology 2007: 68, 1104] to promote the development of the reconstructed embryos, and that a full-term cloned pig could be produced using this method.